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* NOTICES * 

JPO and INPXT are not responsible for any 
damages caused by the use o£ this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

1. Face Manufacturing Product Which Consists of a Carboxylic Acid Which Has N+1 Carbon Atom. By 
the temperature and the pressure which were heightened in the liquid phase, the constituent which 
consists of the alcohol which has n carbon atoms and/or its reactant derivative, a halogen and/or a 
halogenated compound precursor, water, and a carbon monoxide the [ in polymer resin with the 
functional group chosen from hydrogen and a nitrogen content heterocyclic compound ] — the 
manufacture approach of the product which consists of a carboxylic acid characterized by making it 
react to the bottom of existence of the heterogeneity catalyst which consists of VIII group noble metals. 

2. Approach given in the 1st term of claim whose alcohol is fatty alcohol which has 1-12 carbon atoms. 

3. Approach given in the 1st term of claim or the 2nd term which chooses precursor from hydrogen 
halide, alkyl halide, aryl halide, metal halogenide, ammonium halide, halogenation phosphonium, 
halogenation arsonium, and halogenation stibonium. 

4. Approach given in any 1 term of the l-3rd terms of claim in which water is made to exist by 0.1 - 
25% of the weight of concentration to weight of reaction mixture. 

5. Approach given in the 4th term of claim in which water is made to exist by 0. 1 - 6.0% of the weight 
of concentration to weight of reaction mixture. 

6. Approach given in the 5th term of claim in which water is made to exist by 0.5 - 4% of the weight of 
concentration to weight of reaction mixture. 

7. Approach given in any 1 term of the 1 -6th terms of claim in which hydrogen is made to exist with 
partial pressure of 0. 1 - 1 Obarg. 

8. the — an approach given in any 1 term of the l-7th terms of a claim whose VIII group noble metals 
are a rhodium or iridium. 

9. Approach given in any 1 term of the l-8th terms of claim whose polymer resin is un-permuting or 
permutation imidazole. 

10. An approach given in the 9th term of a claim whose polymer resin is polybenzimidazole. 

11. An approach given in any 1 term of the l-8th terms of a claim whose polymer resin is porosity 
bridge formation 4- or 2-vinylpyridine copolymer in the free base or N-oxide mold. 

12. An approach given in any 1 term of the 1-1 1th terms of a claim performed by the temperature of 50- 
250 degrees C, and the pressure of 1 - 500bargG. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

The manufacture approach of a carboxylic acid Generally this invention relates to manufacture of the 
carboxylic acid by carbonylating especially alcohol and/or its reactant derivative under existence of 
water and a heterogeneity carbonylation catalyst in the liquid phase about manufacture of the carboxylic 
acid by carbonylation of alcohol and/or its reactant derivative. 

Manufacture of the acetic acid by iodide promotion carbonylation of the rhodium catalyst of the 
methanol in a homogeneity liquid phase reaction medium is the common knowledge approach, and is 
operated on a scale of industry. The desirable thing was accepted, in order that existence of the water in 
a carbonylation reaction might raise the selectivity to a request product over a certain period while 
promoting a carbonylation reaction. It is admitted that it is also desirable to use a heterogeneity 
carbonylation catalyst the to make the product separation from a catalyst easy-ize purpose. A 
heterogeneity carbonylation catalyst and its use are indicated by many patent official reports including 
USP [ No. 5,155,261 ]; EP-A [ -65681 1 / No. ]; No. USP5,364,963; and USP No. 5,360,929. 
USP No. 5,155,261 be indicating the manufacture approach of the acetic acid characterize by the process 
make to react to the bottom of existence of the catalyst which come to support the rhodium matter filled 
up with the insoluble polymer which have an iodide accelerator acid and the qualification fi-ee base, N- 
oxide, or the fourth class-ized pyridine radical for a methanol at the pressure of about 65-80 bars and the 
temperature of about 170-200 degrees C to less than (it express as a metal) about 10% of the weight of 
the polymer component. 

EP-A -65681 1 [ No. ] is indicating the catalyst constituent for using it for the carbonylation which 
consists of a polymer which has the qualification pyrrolidone radical which supported the catalyst 
accelerator which consists of rhodium matter and iodation alkyl. 

USP No. 5,364,963 is indicating the catalyst for manufacturing an acetic acid from the methanol which 
consists of a rhodium complex supported by porous bridge formation vinylpyridine resin, and the carbon 
monoxide, and said vinylpyridine resin has 30 - 60% of degree of cross linking, the pore volume of 0.2 - 
0.4 cc/g, and the average pore diameter of 20-lOOnm. 

USP No. 5,360,929 is indicating at the last the manufacture approach of an anhydrous carboxylic acid of 
making it contacting under existence of the catalyst which consists of an insoluble polymer base 
material which has the fourth class-ized N-base of qualificationor the alkylation N-oxide pyridine 
radical which supported the rhodium matter for the reaction constituent which consists of carboxylate, 
halogenation hydrocarbyl and/or hydrocarbyl ether reagin, and a halogenation hydrocarbyl accelerator, 
and maintains the anhydrous carboxylic acid of finite concentration in a reaction constituent covering all 
processes in this approach at it. 

The problem accompanying use of the heterogeneity catalyst in the carbonylating method is a problem 
of leaching of the catalyst matter (typically rhodium) fi-om the charge of supporting material. For 
example, : currently described as follows at USP No. 5,360,929 "it was contrary to the publication of 
U.S. Pat. No. 5,155,261, and carrying out leaching of the rhodium from a polymer base material to the 
bottom of existence of the aquosity liquid phase under the typical carbonylation conditions of a high 
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pressure and temperature was found out this time. Leaching of this kind of rhodium can show the 
difficulty referred to as needing recovery of a rhodium, when carrying out consecutive operation of this 
approach, for example." 

: which this problem is mentioned by EP-A -0567331 [ No. ], and has been described as follows "the 
continuation carbonylation of the methanol under existence of the methyl iodide accelerator using the 
flow mold reactor which has the fixed bed of a rhodium support polymer catalyst is shown in applied 
KYATARISHISU, such as HORUTOKAYAERU, the 67th volume, and the 269-278th page (1991). 
However, according to this report, leaching of a rhodium arises fairly, and it becomes about 4.6 times as 
low as the case where intrinsic activity is a homogeneity catalyst, after divisor time amount fi-om 
initiation of a reaction." 

Therefore, in case the problem which should be solved makes the product which carbonylates alcohol 
and/or its reactant derivative under existence of water and a heterogeneity carbonylation catalyst in the 
liquid phase, and contains a carboxylic acid generate, it is decreasing leaching of the activity catalyst 
matter from the quality of support, this invention person etc. traced that it was that solution of this 
problem performs a carbonylation in additional hydrogen existence. 

Conventionally, hydrogen was used for the carbonylation reaction. For example, said USP No. 
5,360,929 could make hydrogen exist in carbon monoxide feed as an auxiliary accelerator, and the 
solution over the problem of rhodium leaching fi^om a heterogeneity catalyst says that it is maintenance 
covering all the processes of the anhydrous carboxylic acid of the finite concentration in a reaction 
constituent. This patent official report is emphasizing that water and/or alcohol do not exist in a reaction 
constituent substantially while a reaction constituent is substantially maintained by anhydrous by using 
the reaction constituent with which the anhydrous carboxylic acid of finite concentration is maintained. 
This is different from the approach of this invention that a product consists of an acetic acid while 
making both water and alcohol, or its reactant derivative exist in a reaction constituent. 
The method of carbonylating under existence of hydrogen is indicated by EP-B -0250189 [ No. ]. The 
feed stock which becomes more substantial than the alcohol which has carbon atoms fewer one piece 
than a carboxylic acid in this approach A low-grade carboxylic acid is made to generate by making it 
react with a carbon monoxide with the carbonylation reactor holding the liquid reaction medium 
containing a rhodium catalyst. The catalyst stabilizing agent with which this approach is chosen fi-om 
the iodide which is fiisibility by said reaction medium at the (a) room temperature in the water of the 
specified quantity into said reaction medium on the occasion of the process of said reaction, (b) The 
iodide derivative of the low-grade hydrocarbon corresponding to said alcohol, and (c) — while consisting 
of maintaining together with the ester of said alcohol and said carboxylic acid and maintaining the 
hydrogen partial pressure of 4psi(s) (27.58kPA) at least under a reaction condition, it is characterized by 
using the amount of water as said less than 14% of the weight of reaction medium. This invention does 
not cope with the problem of activity catalyst matter leaching firom a base material on the occasion of a 
heterogeneity catalyst carbonylation, and is actually unstated per use of a heterogeneity carbonylation 
catalyst over the whole indication. 

Therefore, this invention is faced manufacturing the product which consists of a carboxylic acid which 
has n+1 carbon atom. By the temperature and the pressure which were heightened in the liquid phase, 
the constituent which consists of the alcohol which has n carbon atoms and/or its reactant derivative, a 
halogen and/or a halogenated compound precursor, water, and a carbon monoxide the [ in polymer resin 
with the fimctional group chosen from hydrogen and a nitrogen content heterocyclic compound ] — the 
manufacture approach of the product which consists of a carboxylic acid characterized by making it 
react to the bottom of existence of the heterogeneity catalyst which consists of VIII group noble metals 
is offered. 

the fatty alcohol with which the alcohol which has n carbon atoms has 1-12 carbon atoms [ 1 -6 ] 
preferably suitably — it can carry out — a methanol, ethanol, propanol and isopropanol, a butanol, and a 
pentanol ~ and it passes and KISANORU is included. Suitable alcohol is a methanol and the 
carbonylation product contains an acetic acid and/or methyl acetate. The reactant derivative of the 
alcohol which can be used as an addition as the alternative plan includes the ester of the alcohol which 
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has the dialkyl ether and n carbon atoms which have n carbon atoms, and the KARUPON acid which 
has n+1 carbon atom. The reactant derivative which a methanol fits includes methyl acetate, wood ether, 
and a methyl iodide. The mixture of two or more sorts of alcohol and/or its reactant derivative, for 
example, the mixture of a methanol and methyl acetate, can be used. 

Either of the halogenated compounds which can be made into a halogen or hydrogen halide, alkyl halide 
or aryl, a metal halogenide or ammonium halide, phosphonium, arsonium, or the stibonium as an 
accelerator can be used. The accelerator which contains an iodide as a halogen part is suitable. An 
accelerator is iodation alkyl which has an alkyl part corresponding to alcohol and/or its reaction 
derivative (for example, methyl iodide) preferably. 

Water is the indispensable component of the reaction mixture in the approach of this invention. Water 
can be made to exist from 0.1 % of the weight in the amount to 25 % of the weight mostly to the weight 
of a reaction mixture suitably, typical said inside of wide range — two sorts of range — being 
distinguishable - the 1 st range— 0. 1 size -6.0 % of the weight - desirable about 0. 5 - 4 % of the 
weight - it is - this - "low-water-flow" conditions - it can call - the 2nd range -- 6.0% - size - 25% of 
the weight, it is 8 - 1 8 % of the weight preferably, and this can be called "flood" conditions. Generally 
water is generated as a by-product of esterification on the occasion of a carbonylation process. It can 
circulate through this water to a reaction mixture. Generally, it is necessary to include water in a reaction 
constituent especially about "flood" conditions. 

Carbon monoxide reagin can be substantially made pure, or can also contain an impurity like a carbon 
monoxide, methane, nitrogen, noble gas, and CI - C4 paraffm hydrocarbon. 
Per engine performance of this invention, indispensable hydrogen can be supplied with carbon 
monoxide reagin, or can also be supplied separately. In a continuous magnetization method, hydrogen 
can be supplied continuously or intermittently. The amount of the hydrogen needed for attaining the 
advantage of this invention changes according to the specific reaction condition used at least. Typically, 
0.1-10 bars of 0.4-8 bars of hydrogen partial pressures can be made into 1-4 bars especially preferably, 
the heterogeneity catalyst to be used - the - VIII group noble metals are included on a base material. 
These noble metals are combined with polymer resin with the functional group chosen from a nitrogen 
content heterocyclic compound. Polymer resin can be made into for example, a 2-p>Tidyl-2-imidazole, a 
benzimidazole 5-benzimidazole carboxylic acid, a hydroxy permutation imidazole and a non-permuted 
imidazole like the benzimidazole, or a permutation imidazole. 

Furthermore, a polymer can also be made into the polymer which has a fourth class-ized N-base of 
qualification, or an alkylation N-oxide pyridine radical. Preferably, polymer resin is porous bridge 
formation 4- or 2-vinylpyridine copolymer on the spot, respectively. [ in / by halogenation hydrocarbyl / 
class/ the / fourth /-izing the alkylated free base mold, or N-oxide mold ] The halogenation hydrocarbyl 
for which are suitable is described above about a halogenated compound precursor. 
Polymer resin is more preferably created from the bridge formation Pori (4- or 2-vinylpyridine) 
copolymer of the porosity which can carry out commercial acquisition from the Rayleigh in dust lease 
company as for example, Rey Rex (trademark). These examples are Rey Rex (trademark) 225, Rey Rex 
(trademark) 402, Rey Rex (trademark) 425, and Rey Rex HP resin. These Rey Rex TM copolymer 
pyridine ring is coupled directly with a polymer frame in the 4- or 2-location, and, subsequently this 
makes a bridge construct with the divinylbenzene of existing predetermined %. For example, Rey Rex 
(trademark) 425 is a suitable polymer, and this is 25% bridge formation copoljoner with divinyl 
BENSEN which can carry out conunercial acquisition with 4-vinylpyridine, and shows a convenient 
insoluble bead mold, high porosity, good thermal stability, and a high-concentration metal binding site. 
Rey Rex (trademark) 425 may receive with the bead dimension of about 18-50 meshes typically. The 
temperature stability about prolonged use of Rey Rex (trademark) 425 polymer is about 260 degrees C, 
and this is especially attached to the method of carbonylating industrial, and is practical. 
Other suitable polymers include other bridge formation Pori (4- and 2-vinylpyridine) copolymers which 
can carry out commercial acquisition as Rey Rex (trademark) 402 and 225. Rey Rex (trademark) 225 is 
25% bridge formation copolymer with the divinylbenzene which can carry out conunercial acquisition 
with 2-vinylpyridine among these. Rey Rex (trademark) 402 is 2% bridge formation copolymer with the 
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divinylbenzene which can carry out commercial acquisition with 4-vinylpyridine. In the field where 
others correspond, Rey Rex (trademark) 225 is the same as above-mentioned Rey Rex (trademark) 425 
in the engine performance. 

Rey Rex (trademark) 402 — Rey Rex's (trademark) 225 and 425 about 60 mesh - unlike the bead mold 
which has a particle dimension low a little, although it is granularity powder, it has about 225 degrees C 
[ per prolonged use ] maximum temperature which c£m be permitted. 

It is suitable for other polymers which have the pyridine radical or pyridyl radical other than the Rey 
Rex (trademark) polymer creating the catalyst of this invention. These include a polymer like for 
example, KEX(trademark) 316 polymer amineresin. The crosslinked polymer containing vinylpyridine 
can be created by the reaction of the suitable vinylpyridine and divinyl ZEMBEN under existence of the 
water solution of the benzoyl peroxide in the inside of toluene and a hydrocellulose, a sodium chloride, 
and sodium hydride, and styrene. The Pori (4- and 2- vinylpyridine) copolymer and the further detail 
about the creation can be seen to U.S. Pat. No. 5,155,261. 

the — the VIII group noble-metals matter — the [ of arbitration ] — it is a VIII group noble-metals content 
compound, and it can combine with class[ the / of qualification/ fourth ]-izing or the alkylation pyridine 
radical of an insoluble polymer base material, and an activity carbonylation catalyst can be generated. A 
suitable metal is a rhodium or iridium. 

The examples of a suitable rhodium content compound useful to creation of a heterogeneity catalyst are 
RhC13, [2], RhC13 hydrate, RhBr3 hydrate, RhI3 and Rh (OH)3, Rh 203, and an acetic-acid rhodium. 
The example of a suitable iridium content compound useful to creation of a heterogeneity catalyst IrC13, 
IrI3, IrBr3, [Ir(CO)2]2, 2, 2, [Ir(CO)2I2]-H-h, [- Ir ~ (- CO -) - 2B - r - two -] - H - + - [- Ir -- (- 
CO -) " two ~ I - four - H - + - [- Ir (CH3) 1 - three - (-- CO -) ~ two -] - H - + - Ir - four 
(CO) - 

12, IrC13.3H20, IrBr3.3H20, Ir4(CO) 12, an iridium metal, Ir 203, and Ir02 and Ir (CO) (acac)2, Ir 
(acac)3, acetic-acid iridium, [Ir30(OAc)6(H20) 3], [OAc], and hexa KURORU iridium acid [H2IrC16] 
are included, and it is the chlorine free complex, for example, the acetate, oxalate, and acetoacetic-acid 
salt of iridium preferably. 

The metal matter in a base material is made to exist at 0.05 - 4 % of the weight preferably to 8% of the 
weight of a support catalyst typically. 

A heterogeneity catalyst also contains an accelerator further preferably. The accelerator for which are 
suitable is chosen from a ruthenium, an osmium, a tungsten, a rhenium, zinc, cadmium, iridium, a 
gallium, and mercury. An accelerator is preferably chosen from a ruthenium and an osmium. 
The example of a suitable ruthenium content compound useful to creation of a promotion heterogeneity 
catalyst Ruthenium chloride (III), a ruthenium chloride (III) Samizu salt, ruthenium chloride (IV), and 
bromination ~ a ruthenium (III) — A ruthenium metal, ruthenium oxide, a formic acid ruthenium (III), 
[Ru(CO)3I3]-H+, A tetrapod (aceto) KURORU ruthenium (II, III), an acetic-acid ruthenium (III), A 
propionic-acid ruthenium (III), a butanoic acid ruthenium (III), ruthenium PENTA carbonyl, 
Triruthenium dodecacarbonyl and mixed ruthenium halo carbonyl. For example, a dichloro tricarbonyl 
ruthenium (II) dimer, a dibromo tricarbonyl ruthenium (II) dimer, and other organic ruthenium 
complexes. For example, tetra-clo RUBISU (4-cymene) JIRUTENIUMU (II) tetra-clo RUBISU 
(benzene) JIRUTENIUMU (II), A dichloro (cyclo OKUTA -1, 5-diene) ruthenium (U) polymer and a 
tris (acetylacetonate) ruthenium (III) are included. 

The example of a suitable osmium content compound useful to creation of a promotion heterogeneity 
catalyst A chlorination osmium (III) (a hydrate and anhydrous). An osmium metal, an osmium tetroxide, 
trio SUMIUMU dodecacarbonyl, [Os(CO)4I2] [Os(CO)3I2] 2, [Os(CO)3I3]-H+, pen TAKURORU-mu- 
nitro — a blunder — an osmium, mixed osmium halo carbonyl, for example, a tricarbonyl dichloro 
osmium (II) dimer, and other organic osmium complexes are included. 

an accelerator — a source of supply ~ ****** — using it ~ obtaining — being suitable — a tungsten — 
content - a compound ~ an example W (— CO ~) — six — WCl — four — WCl ~ six — WBr ~ five - 
- WI — two - or — C - nine ~ H — 1 2 — W — (- CO -) — three ~ and - arbitration — a tungsten — 
KURORU - BUROMO - or - lODO - a carbonylation - a compound including . 
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The example of the suitable rhenium content compound which can be used as a source of supply of an 
accelerator includes Re2(CO) 10, Re(CO)5Cl, Re(CO)5Br, Re(CO)5I, ReC13andxH20, 2, [Re(CO)4I2]- 
H+, and ReC15 and yH20. 

The example of the suitable cadmium content compound which can be used as a source of supply of an 
accelerator includes Cd (OAc)2, CdI2, CdBr2, CdC12, Cd (OH)2, and acetylacetone acid cadmium. 
The example of the suitable mercury content compound which can be used as a source of supply of an 
accelerator is Hg (OAc). 

2, HgI2, HgBr2, HgC12 and Hg 212, and Hg2C12 are included. 

The example of the suitable zinc content compound which can be used as a source of supply of an 
accelerator is Zn (OAc). 

2, Zn (OH)2, ZnI2, ZnBr2, ZnC12, and acetylacetone acid zinc are included. 

The example of the suitable gallium content compound which can be used as a source of supply of an 
accelerator includes an acetylacetone acid gallium, an acetic-acid gallium, GaC13, GaBr3 and GaI3, 
Ga2C14, and Ga(OH)3. 

The example of the suitable indium content compound which can be used as a source of supply of an 
accelerator includes an acetylacetone acid indium, an acetic-acid indium, and InC13, InBr3, InI3, Inl and 
In (OH)3. 

the mole ratio of each accelerator and the metal of the 8th group matter — suitable ~ 0.1 : 1-15:1 ~ it is 
the range of 0,5:1-10:1 preferably. 

The approach of this invention is suitably operated with the total pressure of the range of 10 - 60barg 
preferably one to 500 barg. 

This approach is suitably performed at the temperature of the range of 50-250 degrees C, and a practical 
upper limit operating temperature is dependent on the thermal stability of a catalyst, desirable — 
temperature - the range of 1 00-200 degrees C - it is the range of 1 50-200 degrees C especially 
preferably. 

This approach can be preferably operated as a continuous magnetization method as a batch method or a 
continuous magnetization method. 

Hereafter, a comparative study and an example explain this invention. 

Creation of the preliminary formation catalyst from Rey Rex (trademark) 425 resin Resin was supplied 
in the condition (40 - 50%) of having got wet (Rayleigh in dust lease in corporation company). The 
methanol removed water. Desiccation resin was made to form into 4 class by the superfluous methyl 
iodide in a methanol solvent by indoor temperature and an indoor pressure. 
Subsequently, a methanol washes resin, and the air-drying was carried out while removing by the 
unreacted methyl iodide. 

Experiment All experiments were conducted using the Hastelloy B-2 (trademark) autoclave with which 
it was equipped with the liquid sample extraction system and cooling coil in a DISUPASHIMAKKUSU 
(trademark) stirrer, a liquid catalyst impregnation facility, and a site and which is 300ml. The gas supply 
section to an autoclave was prepared from the ballast container, supplied distributed gas, and maintained 
the autoclave to the constant pressure. The specific reactor presentation (reactor presentation based on 
the low-temperature degasifying volume) was calculated for the rate and the rhodium conversion rate 
(the number of acetic-acid mols / the number of rhodium mols /h) using the rate of gas absorption at a 
certain time in a reaction process. 

The autoclave was filled up with Rey Rex resin about the carbonylation experiment of each batch. 
Subsequently, while carrying out the pressure test of the reactor with nitrogen, it exhausted through the 
gas sampling system. Subsequently, the flash plate of the carbon monoxide (3x5barg) was carried out to 
the autoclave. Subsequently the autoclave was filled up with the liquid component of the remainder of a 
reaction constituent through the liquid addition port. Subsequently, the autoclave was pressurized with 
the carbon monoxide (typically 4barg(s)), and it heated, agitating to the reaction temperature of 190 
degrees C (1500rpm). 

Subsequently, it was made to go up to the actuation pressure (30barg) of a request of total pressure, and 
the carbon monoxide was supplied to this from the ballast container. The reactor pressure was 
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maintained by supply of the gas from a ballast container over the whole experiment (**0.5barg). The gas 
absorption from a ballast container was measured with a data log facility covering the whole process of 
an experiment. Within **1 degree C of request reaction temperature, actual reaction temperature was 
maintained by the heating mantle connected to the Euro term (trademark) controller. Furthermore, the 
cooling coil removed superfluous heat of reaction. After termination of a reaction, while separating the 
ballast container, the flash plate of the sampling system was carried out with reactor liquid, and while 
extracting the sample subsequently, ICP analyzed per rhodium. Subsequently, the cooling coil was made 
to cool a reactor quickly by use. The gas and the liquid product of a head space were sampled, and the 
gas chromatography analyzed. 

Base-line reaction under comparative study 1 "low- water- flow" conditions The batch type autoclave was 
filled up with Rey Rex (trademark) 425 resin (25ml, 15.8g) in advance of the pressure test. It dissolved 
in the acetic acid (12.0g, 0.2 mols), and this autoclave was filled up with a methyl iodide (20g, 0.14 
mols), an acetic acid (54.9g, 0.91 mols), methyl acetate (50. Ig, 0.68 mols), water (1 3g, 0.72 mols), and 
2(0.128g, 0.33 millimol). 

When it was calculated that methyl-acetate concentration (carbon monoxide) is 20 % of the weight, the 
reaction rate was calculated as they are a 1 098Rh conversion rate / hr. By 1 0% of the weight of methyl- 
acetate concentration, reaction rates were a 586Rh conversion rate / hr. 

The liquid sample contained 0.7 ppm Rh in 7.5% of methyl acetate, 2.3% of water, and 12.2% of methyl 
iodide. 

Base-line reaction under comparative study 2 "flood" conditions The batch type autoclave was filled up 
with Rey Rex (trademark) 425 resin (25ml, 15.8g) in advance of the pressure test. To this autoclave, it is 
an acetic acid (12.0g, 0.2 mols) about a methyl iodide (20g, 0.14 mols), an acetic acid (48. Og, 0.80 
mols), methyl acetate (50.0g, 0.68 mols), water (20g, 1.11 mols), and 2 (0.1 2g, 0,33 millimol). 
It was alike, and was dissolved and filled up. 

When it was calculated that methyl-acetate concentration (carbon monoxide) is 20 % of the weight, the 
reaction rate was calculated as they are a 1558Rh conversion rate / hr. By 10% of the weight of methyl- 
acetate concentration, reaction rates were a 892Rh conversion rate / hr. 

The liquid sample contained 20.8 ppm Rh in 5.5% of methyl acetate, 6.1% of water, and 12.1% of 
methyl iodide. 

Comparative studies 1 and 2 are not the examples of this invention. It is because it carbonylated under 
un-existing [ of hydrogen ]. These are only included for the comparative purpose. 
It carbonylates under existence of the hydrogen under example 1 "low- water-flow" conditions. It is Rey 
Rex 425 resin (25ml, 15.3g) to a batch type autoclave. 

It was filled up in advance of the pressure test. The flash plate of this autoclave was carried out fi-om 
hydrogen (3x5barg), and, subsequently to an acetic acid (12.0g, 0.2 mols), the autoclave was dissolved 
and filled up with a methyl iodide (20. Ig, 0.14 mols), an acetic acid (55. 6g, 0.93 mols), methyl acetate 
(50.0g, 0.68 mols), water (13. Og, 0.72 mols), and 2 (0.1298g, 0.33 millimol). The autoclave was 
pressurized fi-om the hydrogen of Ibarg and, subsequently it pressurized with the 3-bar carbon monoxide 
in advance of heating. 

When it was calculated that methyl-acetate concentration is 20 % of the weight, the reaction rate was 
calculated as they are all 66Rh conversion rate / hr. Reaction rates were a 606Rh conversion rate / hr by 
10% of the weight of methyl-acetate concentration. 

The liquid sample contained 0.2 ppm Rh in 6.4% of methyl acetate, 2.1% of water, and 12.1% of methyl 
iodide. 

Carbonylation under existence of the hydrogen under example 2 "flood" conditions It is Rey Rex 425 
resin (25ml, 13.2g) to a batch type autoclave. 

It was filled up in advance of the pressure test. The flash plate of this autoclave was carried out fi*om 
hydrogen (3x5barg), and, subsequently to an acetic acid (12.0g, 0.2 mols), the autoclave was dissolved 
and filled up with a methyl iodide (20.0g, 0.14 mols), an acetic acid (47.9g, 0,80 mols), methyl acetate 
(50.0g, 0.68 mols), water (20.0g, 1.11 mols), and 2 (0.1 27g, 0.33 millimol). The autoclave was 
pressurized fi^om the hydrogen of Ibarg and, subsequently it pressurized with the 3-bar carbon monoxide 
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in advance of heating. 

When it was calculated that methyl-acetate concentration is 20 % of the weight, the reaction rate was 
calculated as they are a lS84Rh conversion rate / hr. Reaction rates were a 926Rh conversion rate / hr by 
10% of the weight of methyl-acetate concentration. 

The liquid sample contained 12.1 ppm Rh in 7.1% of methyl acetate, 6.5% of water, and 12.2% of 
methyl iodide. 

It carbonylates under existence of the hydrogen under example 3 "flood" conditions. It is Rey Rex 425 
resin (25ml, 13.4g) to a batch type autoclave. 

It was filled up in advance of the pressure test. The flash plate of this autoclave was carried out from 
hydrogen (3x5barg), and, subsequently to an acetic acid (12.0g, 0.2 mols), the autoclave was dissolved 
and filled up with a methyl iodide (20. Ig, 0.14 mols), an acetic acid (48.5g, 0.81 mols), methyl acetate 
(50.0g . 0.68 mols), water (20.0g, 1.11 mols), and 2 (0.126g, 0.32 millimol). The autoclave was 
pressurized from the hydrogen of 4barg(s) and, subsequently it pressurized with the 9-bar carbon 
monoxide in advance of heating. The total pressure of the autoclave in the case of a reaction was 
maintained to 33barg(s) (that is, in order to contrast with a comparative study 2, the partial pressure of a 
carbon monoxide is maintained). 

• 

When it was calculated that methyl-acetate concentration is 20 % of the weight, the reaction rate was 
calculated as they are a 191 3Rh conversion rate / hr. Reaction rates were a 1 1 13Rh conversion rate / hr 
by 10% of the weight of methyl-acetate concentration. 

The liquid sample contained 15.2 ppm Rh in 4.6% of methyl acetate, 5.8% of water, and 12.1% of 
methyl iodide. 



[Translation done.] 
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